CO binding studies of engineered cytochrome P-450ds: effects of mutations at putative distal sites in the presence of polycyclic hydrocarbons.
The kinetic parameters of CO binding to genetically engineered cytochrome P-450d (P-450d) and two putative distal mutants, Glu318Asp and Thr322Ala, have been evaluated in the presence and absence of polycyclic hydrocarbons. The dissociation constant (Kd) of CO from wild-type P-450d was decreased by half (from 1.8 microM to approximately 0.9 microM) in the presence of phenanthrene or anthracene but was increased to 11 microM in the presence of 1,2:3,4-dibenzanthracene or 7,8-benzoflavone. These changed Kd values were not altered markedly by mutations at the putative distal site. In contrast, the recombination rate constants (kon) of CO to the Glu318Asp mutant in the presence of phenanthrene (15.5 X 10(5) M-1 s-1) and 7,8-benzoflavone (0.75 X 10(5) M-1 s-1) were much larger than those for the wild type. Similar but smaller increases of the kon values were observed for the Thr322Ala mutant. It was suggested that phenanthrene and anthracene distort the Fe-C-O bond and/or affect the access of CO to wild-type P-450d in an opposite way from 1,2:3,4-dibenzanthracene and 7,8-benzoflavone. Glu318 and Thr322 may be located so close to a CO binding channel in ferrous P-450d that mutations of these residues can open the sterically hindered CO channel caused by the hydrocarbons.